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® An IC package for an integrated circuit chip (3) 
includes a cavity (2) in which the IC chip (3) is 
mounted, a wall (12) surrounding the IC chip, and a 
groove (4) formed in the surrounding wail (12) ex- 
tending to surround and communicate with the cavity 
(2). For fabricating the IC package, a resin of an 
amount more than necessary is filled in the cavity 
(2), and is pressed by a press plate. The excess of 
the resin overflowing from the cavity (2) is received 
in the groove (4). As a result the exposed surface of 
the filled resin is formed into a predetermined shape 
without grinding thereof. 



FIG. 2 
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IC PACKAGE AND IC CARD INCORPORATING THE SAME THEREINTO 



FIELD OF THE INVENTION AND RELATED ART 
STATEMENT 

This invention relates to an IC (integrated cir- 
cuit) package. It also relates to an IC card incor- 5 
porating such an IC package thereinto. 

In the production of a conventional IC package, 
a surrouncfing wall Is placed on an IC package 
substrate to define therebetween a cavity. An IC 
chip is placed on the !C package substrate within ;o 
the cavity. A wire bonding is carried out between 
the IC chip and the terminals. A liquid viscous resin 
material of an amount more than required is filled 
into the cavity by potting. Examples of such liquid 
viscous resin material include epoxy resin and siii- 15 
cone resin. After the resin is cured or set, the 
excess of the resin Is removed by grinding, thereby 
adjusting the flatness and thickness of the IC pack- 
age. 

However, recently, to meet the requirement for zo 
saving the power consumption of an IC package 
and the requirement for compactness of the IC 
package, the [C package substrate as well as the 
potted resin has become thinner. As a result, there 
have been encountered problems, such as the gen- 25 
eration of stresses in the IC chip and of disconnec- 
tion of bonding gold wires because of the grinding 
operation. 



OBJECT AND SUMMARY OF THE INVENTION 

It is therefore an object of this invention to 
provide an IC package and an IC card comprising 
the same, requiring no grinding operation. 36 

There is provided an IC package comprising: 
an integrated circuit chip; 

a substrate on which the integrated circuit chip is 
mounted; 

a wall for surrounding the integrated circuit chip, 40 
the surrounding wail being placed on the substrate 
to define therebetween a cavity and resin for seal- 
ing the integrated circuit chip, with which the cavity 
is filled. 

According to the present invention the IC pack- 4S 
age is characterized by 

recess means provided in the surrounding wall, the 
recess means communicated with the cavity; 
wherein said resin additionally fills the recess 
means. 50 

According to the present invention, when the 
resin of an amount more than required is filled in 
the IC package, the excess of the resin not contri- 
buting to the plastic-sealing of the IC chip is re- 
ceived in the recess means. Therefore, without the 



use of a grinding operation, there can be produced 
the IC package having a high degree of flatness 
and a high precisely controlled thickness. Since the 
grinding operation is not needed, the above-men- 
tioned problems are not encountered, and the IC 
package can be produced at lower costs in a 
higher yield. 

Preferably, the capacity of the recess means is 
substantially equal to a volume corresponding to a 
difference between the maximum volume of the 
resin to be filled and a volume of the resin required 
for the potting, and the capacity of the recess 
means is not more than 10% of the maximum 
volume of the resin to be filled. 

Other objects, operation and features of the 
present invention will become manifest to those 
skilled in the art upon making reference to the 
following detailed description of the preferred em- 
bodiments and the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a top plan view of an Integrated sub- 
strate to be used in an IC package according to 
one embodiment of the present invention; 
Fig. 2 is a view illustrative of a method of 
producing an IC package incorporating therein 
the substrate shown in Fig. 1 ; 
Fig. 3 is a top plan view of the integrated 
substrate of Fig. 1 subjected to potting of a 
resin; 

Fig, 4 is a cross-sectional view taken along the 
line IV-IV of Fig. 3; 

Figs. 5, 6 and 7 are top views showing modified 
integrated substrates used in other embodi- 
ments of the present Invention, respectively; 
Figs. 8 and 9 are cross-sectional views taken 
along the line VM-VIII of Fig. 5 and the line IX-IX 
of Fig. 7, respectively; 

Fig. 10 is a cross-sectional view showing an IC 
package incorporating therein the substrate 
shown in Fig. 1; 

Fig. 1 1 is a cross-sectional view showing an IC 
card incorporating therein the IC package shown 
in Rg. 10; and 

Fig. 12 is a plan view showing the IC card 
shown in Rg. 11. 

DETAILED DESCRIPTION OF PREFER RED EM- 
BODIMENTS 

~ Referring to Fig. 1, a substrate 11 for an IC 
(integrated circuit) package has a rectangular 
shape (7 mm x 9 mm). A surrounding wall 12 is 
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mounted on the substrate 11 so as to define there- 
between a cavity 2. The substrate 11 and the 
surrounding wall 1 2 ar^lrTfegrat 
grated substrate Hf ^and^ jhey are jrnade of , epoxy 
re^njw^ jOsSS SfeSC i$ er - ^ e integrated substrate 
1 has a thickness of 0.8 mm. The surrounding wall 
12 has a continuous groove 4 extending to sur- 
round the cavity 2, The groove 4 has a width of 0.2 
mm and a depth of 0.1 mm to 0-2 mm. The groove 
4 communicates with the cavity 2 through four 
communication passages 41. 

A method of forming a package for an IC card 
using the Integrated substrate 1 of Fig. 1 will now 
be described with reference to Figs. 2 to 4 and 10. 

First, the IC chip 3 is placed at a centraJ 
portion of the substrate 1 1 . The substrate 1 1 incor- 
porates a wiring board 31 having lead terminals 
311 and input/output terminals 312, both of which 
terminals 311 and 312 are electricaJly connected 
J with each other through a communication holes 
I 313 formed in the substrate 11. The IC chip 3 is 
I connected or wire-bonded with the lead terminals 
[^311 through gold wires 5 as shown in Fig. 10. 

Then, the cavity 2 is filled with a viscous resin 
material 6 (for example, epoxy resin or silicone 
resin) in a liquid state in an amount more than the 
volume of the cavity 2. Subsequently, a press plate 
7 is abutted at its flat smooth surface 71 against 
the resin 6, and is pressed against the substrate 1. 
The excess of the resin 6 overflowing from the 
cavity 2 flows into the groove 4 via the communica- 
tion passages 41. Then, ultraviolet ray is applied to 
set or cure the resin 6. After the resin 6 is com- 
pletely cured, the press plate 7 is released from 
the integrated substrate 1. 

With this method, an IC package 10 can be 
obtained, in which the exposed surface of the 
cured resin 6 is formed in a high degree of flatness 
without grinding (Rg. 10). 

In case that the IC package 10 thus produced 
according to the above-mentioned procedure is in- 
corporated within an IC card, a card body 20 of a 
multilayer laminate is provided at first shown in 
Figs. 11 and 12. The card body 20 is provided with 
a recess 21 for the IC package 10 and on one end 
surface thereof with a magnetic strip 22. Adhesives 
23, for example epoxy resin, are applied to an 
inner periphery of the recess 21 of the card body 

20 and the IC package 10 is so put onto the recess 

21 that the input/output terminals 312 is located to 
be disclosed outward. Subsequently, pressure is 
applied to the IC card body 20 under a mositened 
condition to cure the adhesives 23 and then the IC 
card is obtained. 

In this embodiment, in order to facilitate the 
release of the press plate 7 from the substrate 1, 
the press plate 7 is made of poly- 
tetrafluoroethylene. However, any other suitable 



material which facilitates this release can be used. 
For example, the press plate 7 may comprises a 
glass plate applied with or coated wfth silicone. 
Also,the abutment surface 71 of the press plate 7 
s may be satin finished or corrugated, instead of flat 
and smooth one. In this case, an anchor effect of 
an adhesive can be enhanced when bonding the 
package to a mating device or element. 

The effective capacity of the groove 4 is sub- 
io stantially equal to a volume corresponding to a 
difference between the maximum volume of the 
resin to be filled and a volume of the resin required 
for the potting. In this embodiment, the effective 
capacity of the groove 4 is substantially equal to 
is 10% of the volume of the resin filled, which volume 
is about 30 mg. 

Figs. 5 and 8 shows another embodiment of 
the invention which differs from the embodiment of 
Figs. 3 and 4 only in that an inner peripheral 
20 surface of a groove 4 is expanded or extended to 
the outer periphery of the cavity 2. 

Rg. 6 shows a further embodiment of the in- 
vention. In this embodiment, groove means 8 is 
composed of four discontinuous groove portions 82 
25 to 85 disposed to surround the cavity 2. Each of 
the groove portions 82 and 85 communicates with 
the cavity 2 through a respective one of commu- 
nication passages 81. 

In a further embodiment shown in Rgs, 7 and 
30 9, instead of the groove, a plurality of dimples 9 
are formed in the surrounding wall 12. Each of the 
dimples 9 communicates with the cavity 2 through 
a respective one of communication passages 91. 
These modified substrates achieve similar ef- 
36 fects achieved by the substrate of Fig. 1. 



Claims 

40 1. An IC package comprising: 
an integrated circuit chip (3); 
a substrate (11) on which said integrated circuit 
chip is mounted; 

a wail (12) for surrounding said integrated circuit 
45 chip, said surrounding wall being placed on said 

substrate to define therebetween a cavity (2); and 

resin for sealing said integrated circuit chip, with 

which said cavity is filled; 

characterized in that 
so recess means (4) are provided in said surrounding 

wall and are communicated with said cavity; and 

that said resin additionally fills said recess means. 

2. An IC package according to Claim 1, wherein a 
difference between a maximum volume of resin to 

55 be filled into said cavity and a desired volume of 
resin to be filled is smaller than 10% of said 
maximum volume of resin to be filled. 

3. An IC package according to Claim 1 . wherein an 
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effective capacity of said recess means is substan- 
tially identical to a volume corresponding to a dif- 
ference between a maximum volume of resin to be 
potted and a desired volume thereof. 

4. An IC package according to Claim 1, 2 or 3, s 
wherein said recess means includes a continuous 
groove or a discontinuous groove extending to sur- 
round said integrated circuit chip. 

5. An iC package according to Claim 1. 2 or 3 
wherein said recess means includes a plurality of w 
dimples. 

6. An IC card characterized in that it comprises 

an IC card body provided with a recess portion; 
and 

an IC package in accordance with one of the pre- ;s 
ceding cfaims, said IC package being fixed into 
said recess portion of said IC card body. 

7. An IC card according to Claim 6, wherein said IC 
package is fixed to said IC card body through an 
adhesive layer. 20 
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FIG. I 
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© An IC package for an integrated circuit chip (3) 
includes a cavity (2) in which the IC chip (3) is 
mounted, a wall (12) surrounding the IC chip, and a 
groove (4) formed in the surrounding wall (12) ex- 
tending to surround and communicate with the cavity 
(2). For fabricating the iC package, a resin of an 
amount more than necessary is filled in the cavity 
(2), and is pressed by a press plate. The excess of 
the resin overflowing from the cavity (2) is received 
in the groove (4). As a result, the exposed surface of 
the filled resin is formed into a predetermined shape 
without grinding thereof. 



FIG. 2 
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